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~'surface coating. It is a stiff,
‘inflexible material, with almost no plasticity, and

'Bendinq and shaping MDF

This 1nvent10n relates to ‘bending .and shaplng MDF

(medium dens1ty flbreboard)

Wood is an expen51ve and rather . 1ntraotable med1um
for the constructxon of articles, and for many years
various man—made comp051tes have been used instead,
sometlmes because of cost, ‘and sometimes because of the
ach1evable properties. "One such material - “is that known
as MDF, or medium density flbreboard 'Whlch has been

'avallable since the early 19705. MDF is basxcally wood

fibres’ compounded together with amounts of one or more

" synthetic re51n, ‘often one based upon formaldehyde

'-”(usually a urea- formaldehyde resin, ‘and somet1mes
advantageously a melamlne -urea- formaldehyde [thls type

of MDF is often known as- MUF, or HMR, the latter
standlng for high m01sture res1stance] and typical such
materLals avallable under the generic name MDF are those

.sold by Medite, Caberboard and Silverpan, the exact

'deta1ls of which are not generally known. The main
present uses for MDF are in. the manufaoture of furnlture'

and k1tchen and bathroom. flttlngs (cupboards and

"shelves, and so on).

MDF is commonly manufactured as flat sheets or
boards of. .various thicknesses (typlcally from 3 ‘mm to
25 mm) and den51t1es, ‘and may be supplied w1th a

visually- ~attractive paper- or wood-veneer or plastics
very rigid, practically:-

unless it is provided as very thln sheets, with’ some
lxmzted degree of flex1b111ty by virtue of that very

PCT/GB93/00696
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thinness, 1t is d1ff1cult if not lmp0551b1e to bend or
otherwise form into the sort ‘of complex shapes often

required. _ _
It has now been found that by. impregnating MDF with -
'ammonla (used in anhydrous - that is to say, dry gaseous
- form) the MDF can be made relatively plastlc, and in
its plasticised state can quite easily be pressed_or_

bent into almost any shape requirted.

In one aspect therefore, the invention. prov1des a
method of shaplng MDF 1n sheet form, in wh1ch the MDF is .
'-treated w1th ammonia so. as .to 1mpregnate it therew1th
: causing 1t to become relatlvely plastlc, the thus-
' pIastlclsed MDF is then shaped as desired, and ‘the
- ammonia 15 then allowed to dlSSlpate, whereupon the MDF
-reverts to its normal, relatlvely unplastlc, form, which-

it thereafter malntalns.

The MDF may be any of- those materlals commonly
known as MDF 1nclud1ng espec1ally that known:as MUF.

.TheﬂMDF sheet shaped by the process of the
invention may intrineicallf be of any appropriate ‘shape,
size and thickness. As noted above, tfpical thicknesses
for MDF range from'3 to 25 mm, and the method of the
invention can successfully be abplied to any of these.
Moreover, perhaps sllghtly surprisingly the MDF sheet
may already have a previously . indented surface, giving

it in section a shaped profile, and this will be
subsfahtially undistorted even when the sheet has-
thereafter been bent and shaped by the method of the

lnventlon

In the process of the invention the MDF is treated

- convenlently at room temperature (around 15°C) - w1th
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gaseous ammonia- so as to impregnate 1t therewzth
causing it to become relatlvely plast1c The ammonia
reacts with the MDF, and with -the moisture in the MDF -
in an exotherm1c reaction the heat from which raises the
MDF's temperature 5 or 10° c. It is believed that - the :

. reaction of the ammonia enables the cellulose molecules
making the wood, as well as the wood fibres made )
therefrom, to release - thezr grip one on another and on
the bondzng agent. (typically a urea- formaldehyde resin),
and so separate to allow them to be re- positioned as
required while any applied bending or 1mpress1ng occurs.
'In other words, the altered chemlcal (and phys1ca1)
7nature of the MDF, coupled w1th the - rise 'in temperature,
causes the MDF to become rather more- plastlc'f that 1s,
'able to have 1ts shape changed by .an applied force -
thhout 1mmed1ately recoverlng its or1g1na1 shape when
that force is removed - than in its original: state . Of -
-course, once the ammonia has been remOVed or -
dissipates, the molecules/fxbres re-bond in their new
p051t1ons, w1thout any d1stortlon of the MDF .

The ammonla, thCh is preferably in dry (anhydrous)
gaseous form, may be applled to the MDF in a varlety of

-amblent physical 01rcumstances For example, it may be
applied in a sealed pressure chamber (which ‘may take the
form of a standard autoclave, but can also be nothing
more compl1cated than a sealed plast1c bag [albelt one
capable of w1thstand1ng the pressures and temperatures -
.1nvolved] under a slight pressure of up to 4 Bar (about
.'4 atmospheres) However, the hlgher the pressure the
.more likely the ammonla will be absorbed into the MDF,
reacting with it and the molsture therein, so quickly
and ln such amounts that localised overheating occurs to
_cause swelling and bubbles in. the MDF as it expands,
dlstortzng the MDF and even leading to surface
unevenness and possibly explos1ve dlslntegratlon of the
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‘MDF. - Most - preferably; therefore, the applied pressure-
is kept low,. and is about 1 Bar (1 atmosphere)

It may be advantageoue to evacuate-the preseure
¢hamber containing the MDF brior to feeding in the
ammonia, for by doing so the applied pressure of the“
ammonia can be kept low and yet the treatment period can
be reduced (but without fear of distorting the.MDF as ..
mentlened above) . ' '

_ _Tne'rate at which the treatment ammonia is absorbed;
into the MDF depends to some extent upon. the moisture.in
the MDF "the rate belng higher the wetter it 15,

.'Accord1ngly, ensur1ng that . the MDF is m01st will result
in a shortenlng of. the time of treatment -~ but as
-observed elsewhere too rapid an 1mpregnat10n can cause
surface blemlshes and deformat1on, and care should ‘be
exerc1sed when. speedlng treatment up in this way.

The per1od during whlch the MDF is so, treated will
also depend to’ some extent upon the den51ty and ’
:thlckness of the. MDF, and upon the temperature- .The
higher ‘the den51ty and’ thickness the longer a’ treatment
is requlred while the higher the. temperature the -
shorter the treatment needed. Thus, for example, a 6 mm
sheet can successfully be treated for =a perlod of 1 hour

~and a temperature of 15°C, while a 16 mm sheet might
need a longer and/or hooter treatment - maybe for

3 hours and/or at 20 C.

Once impregnated with ammonia the MDF becomee.
relatively plastic, and the thus plast1c1sed MDF is then
shaped as desired. Thée shaping may be done in any
convenient manner, and may cause the MDF to have any
suitable form. Typically, a sheet (or part -thereof) of

.-MDF can be stamped or impressed with surface patterns so
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‘that it looks embossed, while a etrip of MDF can be

clamped to and:bent round a former into a curve.

Although the plast1c1sed MDF sheet may be bent and

shaped entxrely by hand one suitable bendlng and

shaping method involves the use of a Jlg -" that -is, a
pre- shaped surface or set of points around ~which the MDF

- sheet can be bent and clamped into place while ]t

"sets". 'The art of jig constructlon and .use is in

general -well-known, and no more need be said about it

_here

If the bending or snaping is to involve a stamping

'or pressing operation, then this can-be'acbomplished in

any convenient way - in a conventxonal ‘press, or using-
rotating rollers, for lnstance Thls type of shap1ng
method is. in- general well knOWn,»and needs no further
comment here _ '

‘The degree of bend1ng attalnable w1thout damagxng

the MDF depends to some con51derab1e extent of the'
thxckness of the MDF, thin sheets be1ng understandably

more. bendable than thlck ‘ones: -In tests. u51ng the

-method of the’ 1nvent10n it has been possible re11ab1y to

" bend sheets as follows to make commerc1ally—usefu1

' products ~
Sheet SRR Normal Bend  Extreme Bend
~Thickness (mm) outside diameter (mm)
©18.7 ' 300 155
6 . 230 120
12 - .. 190 . 90
& . 50 40

Once the plast1c1sed MDF has been shaped as .

des1red the .ammonia is then allowed to dissipate,

whereupon the- MDF reverts to its normatl, relatively
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form, which it thereafter maintains. For
example, a strip of MDF clamped to and bent .around a
former in a jig may simply be left there for several

:hours, durzng which the ammonia diffuses out of the
strip.and awag,.ahd when removed from the former the
.strip will then hold its. new shape. However, it may be

_de51rable to accelerate this "drying", setting, stage, -

and various techniques can be employed, including the

application of ‘heat (as by radiant heat, or even radio-

. frequency 1nduct10n, as in a microwave oven) and/or

vacuum, and the . pa551ng of air currents across the

'.surface (hot air heats, while moist air extracts

chemlcally) ‘It may be desirable, in order to 1mprove

the drylng effect, if ‘possible to release those, parts of
_any jig (or other former dev1ce) that would otherwise '

occlude one or more of the sheet;s surfaces-

The surface of an MDF sheet treated by the method

of the invention may be roughened sllghtly as a- result

of moisture absorptlon.. This roughening can usual;y be
removed .by a slmple ‘buffing operatlon once the bent and
shaped sheet has been drled and thus "fixed” into the .

requlred shape

Although the ammonia treatment of the method of the'

1nvent10n may cause a small amount of swelling of the
MDF sheet, this is not significant, and should not. cause

‘any noticeable distortion of the finished product.

The invention.extends, of course, to shaped MDF

artlcles whenever made by a process according to the

1nvent10n

'S
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The following Examples are now given} thoﬁgh by way
of illustration only, to show details of an embodiment

of the method of the invention.

Examgle_lz Bendiag and shaging of.MDF

Stage 1: Plasticisation of the MDF

"Using a. purpose-built circular-section autoclave of
dimensions 4.2 m by 250 hm internal diameter, there were
plasticised a dozen strlp like sheets" of MDF- each of
.dimensions 150 mm by 18.7 mm and various lengths from
1.5 m to 3.6 mm.  This MDF was obtained from Nelson Pine

Industr1es, of " Auckland, under the name THINLINE (this

‘isian'MUF_material)-

Flrst' the sheets were placed 1n the autoclave, and
the latter was evacuated down to a pressure of 0.1 Bar
and stabilised. at ambxent temperature. The ‘sheets were:-
held at this low pressure for 2 mins}_ﬁhereupdn gaseous
ammonia (from a cylinder of anhydrous liquid ammonia) . -
was allowed in over a period of 4-mins, all the while’
maintaining the temperature more or less constant, until "
'the'internal pressure had risen to 4 Bar. '

Once all the ammonia had been introéduced, the sheet

- was kept in the'ammcnia’atmOSphere for 44 hours at the .
same temperature and pressure. .During this time the .
chemlcal action of the ammonla caused the Dlndlng forces

between the MDF const1tuents to become less, soO that,the

MDF itself became.plastlc.

Stage 2: Bending the MDF . : . -

At the end of the spec1f1ed time the ammonia
rema1n1ng free in the autoclave - ‘was drawn off for

dlsposal,.the pressures were equallsed, and the
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autoclave Qas"opened to allow the plasticised,MDF"sheet
" - to be removed.. ' ' . .

. The sheets were taken out and placed in a'variety
of bendlng jigs of standard form as appropriate. 1In
this way one, for example, was bent into a sem1c1rcle.

_outside diameter 800 mm. Thus bent, the sheets were
‘then secured in place in the jigs and allowed to "dry"
"that is, the absorbed -ammonia was,allowea_to evaporate
off (this evaporation was encouraged by blowing warm air
over the sheet). For the first half-an-hour or o each
sheet Wasafetainedfclamped in its jig, but.at the end-of
- this time it sheet was unclamped and temoved.frqm the: -
jig, and allowed to dry ffree standlng fof anothet-four

"

“}

or five: hours.

"-At the end of th1s drylng stage each sheet had
recovered its normal physical propertles. but retalned
1ts new’ shape and re51sted any ordlnary attempts to

unshape it.

Example 2: More bending and shaping MDF

) Two-further.batches.of MDF (this time the non-MUF
material MEDITE, available'from Medite Ltd) were bent -
and shaped ih'much the same bverall'manner, but with the

followzng 51gn1f1cant dlfferences -

- “a)’ The contalner ‘used was a large heavy- duty plast1c
bag. ' '
b) No initial vacuum was applied to one batch. while a

O-I'Bar vacuum was applied to the other.
c) The Dressure of ammonia in- the contalner was no
more than 1° Bar. :

d)  For.the pre—evacuated batch the treatment'time'was 2

hour, while for the other it was 1{ hour.
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e) Drying’was effected under ambient conditions for

24 hogrs.

A fhird batch was treated in mubh the same way
except that it was subJected to a 0.1 bar vacuum after -
the ammonia w1thdrawa1 to hasten the "drylng" stage -
and in fact the product needed no further dry1ng at all

The shaped MDF.producfs made in these ways were all

quite satisfaétory.
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CLATMS

1. A method of shaping meﬁium density,fihrebeard-(MDF)'
in sheet form, in which the MDF is treated with ammonia
“so as to impregnate the MDF tbereﬁith .causing ‘it to
become relatively plastlc, the thus—plast101sed MDF is )
.then shaped as desired, and the ammonia is then allowed
to dissipate, whereupon the MDF reverts tq its normal,
.Telatively unplastic, form, which it'thereefter

maintains.

2. A method'ae claimed:infciaim 1 appliéd-to that
. form.of MDF known as MUE'(melamine;urea-formaldehydef.

S 3. A method as cla1med 1n either of the preceaing
Cleims, 1n whlch the MDF is treated with' dry gaseous
ammonia. . : :
4. -A.method as. ciaimed in- any of the preceding Claims, -
- in which Lhe ammonla treatment ‘is effected at- amolent '
temperature. ke '
5. A method as- clalmed in any of the precedlng Claims, .
in which- the ammonla is applled to the MDF in a sealed

chamber._

6. A method as clalmed in any of the preceding Clalms,
in which the ammonla treatment 1s effected at a pressure

of from 1 to 4 bar.

71 A method as claimed in any of the precedlng Claims,
in which. prlor to the ammonla treatment the MDF is
squected,to a reduced pressure.

8. - A method as ciaimed‘in'ahy of the- -preceding Claims,
in which the ammonla plast1c1sed MDF 1is thereafter

shaped using a Jlg

©

by
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9. A method as cla1med in any of the precedlng Clalms;
in wh1ch énce the plasticised MDF has been shaped as
desired, the ammonia is then encouraged to dlSSlpate by -

the appllcatlon of heat.

10. .A method as c1a1med in any of the precedlng Clalms

and substantlally ds described hereinbefore.

11. A shaped MDF art;cle whenever made by a method as

claimed in any of the precedlng Claims.
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